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WHAT IS CLAIMED: 

1 . A method for producing a plant artificial chromosome, 
comprising: 

introducing a DNA fragment into a plant cell, wherein the 
5 DNA fragment comprises a selectable marker; 

growing the cell under selective conditions to produce cells 
that have^ incorporated the DNA fragment into their genomic DNA; and 

selecting a plant cell that comprises a satellite artificial 
chromosome (SATAC). 
10 2. \ The method of claim 1, wherein the DNA fragment is 

introduced i\ito or adjacent to an amplifiable region of a chromosome in 
the cell. 

3. Vh^method Jof claim 2, wherein the amplifiable region 
comprises rDIHA. 
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comprises hetejroc 



5. 



le methara of claim 2, wherein the amplifiable region 



The method of claim 1, wherein the DNA is introduced into 
pericentric heterochronwfin in a chromosome of the cell. 

6. Thejpa^fnod of claim 1, wherein the plant cell is a tobacco, 
20 rice, maize, rye, sbybean, Brassica napus , cotton, lettuce, potato, tomato 

or arabidopsis cellA 

7. The method of claim 1, wherein the plant cell is a monocot 
or dicot cell. 

8. The method of claim 1, wherein the plant cell is a plant 
25 protoplast. 

9. The methc\d of claim 1, further comprising, isolating the 
SATAC. 

10. The methodXof claim 1, wherein the DNA fragment 
comprises a sequence of mucleotides that targets the fragment to the 

30 heterochromatic region of a chromosome. 

1 1 . The method oficlaim 10, wherein the targeting sequence of 
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nucleotides comprises satellite DNA. 

1 2.\ A SATAC produced by the method of claim 1 . 

13. \ An isolated substantially pure plant satellite artificial 
chromosom^ (SATAC). 

14. \The SATAC of claim 13 that is a megachromosome, 
comprising afoout 50 to about 450 megabases (Mb). 

1 5. The SATAC of claim 1 3, comprising about 250 to about 

Th^ SATAC of claim 13, comprising about 150 to about 
The §A~lXC olf claim 13, comprising about 90 to about 
The §5ATAC Zf claim 13, comprising about 15 to about 
A p 



artificial chromoso 

20. A plant c 

21. Th( 
megachromoso 

introduc 



containing an artificial chromosome, wherein the 
pduced by the method of claim 1 . 
itaining the SATAC of claim 12. 
method gft claim 1 , wherein the SATAC is a 
e method further comprises: 
entation vector, whereby the 



megachromosome^ in thelcells are reduced in size, 

and identifying cells\that contain SATACs that are about 15 to 
about 60 Mb. 

22. The method of\claim 1, wherein the SATAC is a 
25 megachromosome, and the method further comprises, exposing the cells 

to conditions, whereby cells that contain truncated megachromosomes 
are produced. 

23. The method of claim 23, wherein the conditions are selected 
from among exposure to X-rays\ growth in the presence of an agent that 

30 destabilizes base pairing in the chromosome. 
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24. \The method of claim 23, wherein the agent is 
bromodeoAmridine. 

25. \The method of claim 2, further comprising selecting a cell 
that comprises a satellite artificial chromosome (SATAC) that comprises 
about 15 to about 60 Mb. 

26. A\plant cell containing an artificial chromosome, wherein the 
artificial chromosome is produced by the method of claim 22. 

27. Thfe cell of claim 26, wherein the artificial chromosome is a 
SATAC comprising about 10 to about 60 Mb. 

10 28. An isolated substantially pure satellite artificial chromosome 

(SATAC) of ciaimVl 3 that comprises about 10 to about 60 Mb. 

29. The method of claim 23, further comprising isolating the 
SATAC from the ce 

30. The mdthod^ef-©4^im 29, wherein isolation is effected by: 
15 isolating metapnase chromosomes; 

distinguishing ^ATACs frdm endogenous chromosomes; and 
separatingythe SATACs from endogenous chromosomes. 

31. Ther method of cfeim 30, wherein: 

the SATACs are ais^guLs.h^d from endogenous chromosomes by 
20 staining jhe chj^wposomes wi/h DNA sequence-specific dyes; and 

separation is effected by flg^v cell sorter. 

32. A fcnethod f&r practicing an artificial chromosome, 
comprising: 

introducing a G)NA fragment into a plant cell, wherein the 
25 DNA fragment comprises a selectable marker, 

growing the cellYinder selective conditions to produce cells 
that have incorporated the DNV\ fragment into their genomic DNA, 

selecting from amoyig those cells, a cell that comprises a de 
novo centromere. 

30 33. The method of claim\32, further comprising isolating that eel 

with the chromosome that comprises the de novo centromere, and 
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growing\the cell under conditions whereby a cell with a sausage 
chromosome is produced. 

34. \ The method of claim 33, further comprising isolating the cell 
with the sausage chromosome; and growing the cell under conditions 
whereby a \irst SATAC is produced. 

35. "Hhe method of claim 34, wherein the DNA fragment is 
introduced in\o or adjacent to an amplifiable region of a chromosome in 
the eel 

36. THi^ method of claim 35, wherein the amplifiable region 
10 comprises r[ 

37. Thelmethod of claim 35, wherein the amplifiable region 
comprises heterochrony 

38 The nlejnod of cl&im 34, wherein the DNA is introduced into 
pericentric heterocJSromatin in/a chromosome Of the eel 
15 39. The method of cl^im 32, further comprising: 

introducing a fragmentation vector that is targeted to the first 
SATAC; growincj the| ceUsT and s^f^pting a cell that comprises a second 
SATAC, wherein! the^second SATA^C is smaller than the first SATAC. 

40. Theunetfiod of cl^ifri 39, wherein the selected cell has a 
dicentric chromosomd comprising the de novo centromere. 

41 . The methpd of claim 39, wherein the selected cell has a 
formerly dicentric chromosome and a minichromosome comprising the de 
novo centromere. 

42. The method\of claim 39, wherein the selected cell has a 
25 formerly dicentric chromosome. 

43. ^ method for producing a plant artificial chromosome, 
comprising 

introducing a DNA fragment into a plant cell, wherein the 
DNA fragment comprises a selectable marker; 
30 growitag the cell under selective conditions to produce cells 

that have incorporated the DNA fragment into their genomic DNA; 
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selecting from among those cells a cell that has produced a 
dicentric chromosome; and 

^growing that cell under selective conditions, whereby a cell 
that contains\a chromosome comprising a heterochromatic arm is 
pro duced : — 

The method of claim 43, further comprising selecting the cell 
with theXchromosome comprising the heterochromatic arm and growing it 
in the presence of an agent that destabilizes the chromosome. 

45. \ The method of claim 44, further comprising identifying cells 
10 that contai\ a heterochromatic chromosome that is about 50 to about 

400 Mb. 

46. ThVmethocf of claim 43, wherein the DNA fragment is 
introduced ir^tc\or ajtjacent to an amplifiable region of a chromosome in 
the cell. 

15 47. | The \nethocj/6f claim 46, wherein the amplifiable region 

comprises rDNA. 

48. The m^hod of claim 46, wherein the amplifiable region 
comprises heterochromatin. 

49. The methcra of claim 46, wherein the DNA is introduced into 
20 pericentric heterochroma\n in a chromosome of the cell. 

. A method for producing a transgenic plant, comprising 
introducing a satellite artificial chromosome (SATAC) into a protoplast. 

The method of claim J&1 , wherein the SATAC comprises 
heterologous DNA that encodes a gene product. 
25 5>3. The method of claim ?f\ , wherein the SATAC is introduced 

by cell fusion, lipid-mediated transfection by a carrier system, 
microinjection, microcell fusion, electroporation, microprojectile 
bombardment, nuclear transfer or direct DNA transfer. 

Ja4. A transgenpSjrftent produced by the method of claim jivf . 
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sgenic plant of claim ^4^that is tobacco, rice, maize, 
rye, soybean N^pdssica napus , cotton, lettuce, potato, tomato or 
^aE ab i dopoio. -r- 

A method of producing a transgenic plant, comprising: 
5 introducing a DNA fragment into a first cell, wherein the 

DNA fragment comprises a selectable marker; 

growing the first cell under selective conditions to produce 
cells that have incorporated the DNA fragment into their genomic DNA; 
and 

10 selecting a cell that comprises a minichromosome that is 

about 10 Mb to about 50 Mb that comprises the selectable marker and 
euchromatin; and 

isolating the minichromosome and introducing it into a plant 

4* cell. 

H S*6> 55 

fly 15 ftf \ The method of claim J*6, wherein the first cell is a plant or 

1 animal cell. 

SI "55" 
^ The method of claim further comprising: 

fly. after selecting the cell, introducing DNA encoding a gene 

^ product or products into the cell; and 

□ 20 growing the cell under selective conditions, whereby cells 

comprising minichromosomes comprising the DNA encoding the gene 
product(s) are produced. 

59. \ A method of producing a transgenic plant, comprising: 
introducing a DNA fragment into a first cell, wherein the 
25 DNA fragmentVomprises a selectable marker; 



s$7 



( growing the cell under selective conditions to produce cells 

that have incorporated the DNA fragment into their genomic DNA; and 

selectmg a cell that comprises a satellite artificial 
chromosome (SATA&); and 
30 isolating fyne SATAC and introducing it into a plant or animal 
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The method of claim j*9, wherein the first cell is a plant or 

animal cell. 

The method of claim wherein the first cell is a 
mammalian cell. 

The method of claim further comprising: 
after selecting the cell, introducing DNA encoding a gene product 
or products into the cell; and 

growing the cell is under selective conditions, whereby cells 
comprising SATACS that comprise the DNA encoding the gene product(s) 
10 are produced. 

A method for cloning a centromere from a plant, comprising: 
\ preparing a library of DNA fragments that comprise the 
£\ genome of the plant; 

y introducing each of the fragments into mammalian satellite 
rtyj 15 artificial chromosomes (SATACs), wherein: 




.each SATAC comprises a centromere from a different 
species fromvthe s^T&cted plant, and a selectable marker; 

iratj4)ducing each of the SATACs into the cells and growing 
the cells undeAseleotive conditions; 
20 fde\tj4 ( ii = ^Gells that have a SATAC; and 

)rn among those cells any that have a SATAC 
comprising a "beotd^tfiere that differs from the centromeres in the original 
SATAC. 

J34. A SATAE of claim 14, comprising a sequence of nucleotides 
25 set forth in any of SECAID Nos. 18-24. 

JS5. A SATAC oV claim 13, comprising a sequence of nucleotides 
set forth in any of SEQ laNos. 18-24. 

J&6. A method for producing a transgenic plant, comprising 
introducing a satellite artificial chromosome (SATAC) into a plant cell; and 
30 culturing the cell under conditions whereby a plant is generated. 
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&f. The method of claim £6, wherein the SATAC is a mammalian 
artificial chromosome or a plant artificial chromosome. 

f>&. The method of claim £-2, wherein the SATAC is introduced 
by protoplast fusion, microinjection, microcell fusion, lipid-mediated gene 
transfer, electroporation, microprojectile bombardment, nuclear transfer or 
direct DNA transfer. 

A method for producing a gene produces), comprising 
introducing a satellite artificial chromosome (SATAC) of claim 1 into a 
cell; and lculturing the cell under conditions whereby the gene product(s) 



is (are) e>q?ressed. 

The method of claim f%$, wherein the gene product is 



%. 



produced b^\ expression of a series of genes that encode proteins that 
comprise a n^etabolic pathway; and the SATAC comprises each of these 
genes. 

70 \/ 

ffethod of claim 7, wherein isolation is effected by: 
isolating metapf^se^chromosomes; 

distinguishing SATACs from endogenous chromosomes; and 



separatl 

The 



m 



e SATACs from endogenous chromosome. 
10 

thod of claim JT^l, wherein: 



the SATACs a\e distinguished from endogenous chromosomes by 
staining the chromosomes with DNA sequence-specific dyes; and 
separation is effected by flow cell sorter. 

?3. A method for producing a transgenic plant, comprising 
introducing a satellite artificial chromosome (SATAC) of claim 13 into a 
25 plant cell; and culturing the cell under conditions whereby a plant is 
generated. 

pethod for producing a gene product(s), comprising 
jllite artificial chromosome (SATAC) of claim 13 into a 
the cell under conditions whereby the gene product(s) 

5d. 



33 

introducing 
cell; and cu 
30 is (are) expr 
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